Melanin is an important virulence factor for several microorganisms, including
| INTRODUCTION
Melanin is a negatively charged pigment, usually brown to black, polymerised from phenolic and/or indolic compounds. It is a hydrophobic pigment of high molecular weight, usually associated with proteins, and often with carbohydrates. 1, 2 Melanin is one of the main natural pigments and it is synthesised by members of all biological kingdoms, including a wide array of fungi, bacteria, and helminths that causes diseases in humans. 3 It is not essential for normal growth and development, but it seems to contribute for the protection of microbes against environmental stress, such as ultraviolet (UV) light, oxidising agents and ionising radiation. The genus Cryptococcus has undergone a taxonomic revision based on genetic, physiological, pathogenic and ecological differences.
Cryptococcus neoformas sensu lato currently comprises the old var. 18 Finally, it has been shown that C. neoformans strains with disruption of the CNLAC1 gene for laccase production was associated with a significant reduction in virulence.
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Therefore, the assessment of melanin production and its quantification in pathogens is important. Minimal medium (MM) with different substrates for melanogenesis has been widely used, but this liquid medium does not allow direct melanin quantification, requiring an extraction process of pure melanin from microbes, which involves harsh chemical methods, probably, modifying melanin structure. 2 In addition, other culture media have been described to induce melanin production by C. neoformans, such as cowitch (Mucuna pruriens) seed agar. 20 These seeds induce fungal melanisation because they contain L-DOPA, an important precursor for melanin production.
10
In melanin-producing fungi, this pigment can be measured, after chemical extraction from the cells, by Scanning Electron Microscopy (SEM). 
| MATERIALS AND METHODS

| Fungal strains
| Stimulation of melanin production
Initially, the 11 strains of Cryptococcus spp. were cultured on birdseed (Guizotia abyssinica) agar, 22, 23 at 35°C for 5 days, to assure their ability of producing melanin, as this medium is well known for its phenolic compounds that stimulate melanogenesis. All tested strains presented colonies with a characteristic dark-brown colour. Then, the strains were cultured on potato dextrose agar, at 35°C, for 3 days, where the fungus presents its hyaline phenotype. The fungal inocula used to perform the additional assays of this study were obtained from colonies grown on potato agar.
| Preparation of minimal medium agar
The medium used for melanin production was the minimal medium (MM) agar. This medium was adapted from its liquid formulation, As it cannot be autoclaved, the agar was prepared separately, and, after reaching a temperature of 60°C, it was mixed with the MM, reaching a final concentration of 1.5%.
| Preparation and inoculation of the 24-well plates
Minimal medium agar was prepared in two conditions: (A) One millilitre of MM 2× plus one millilitre of agar at 3% (MM agar), as growth control, and (B) the same described for condition A, supplemented 
| Standardised photographic record
A photograph of each plate was taken daily, from the third until the seventh day of incubation, within a photographic chamber prepared for this experiment, which had an uniform indirect illumination by LED 15W. The photographic camera was placed within the chamber, at a distance of 25 cm from the 24-well plate. Nikon D3300 camera was 
| Pigment quantification in grayscale images
The obtained photographs were converted into grayscale images and analysed by imagej, version 1.51g (https://imagej.nih.gov/ij/index. html), which has previously been applied for similar purposes. 24 In our study, the area of measurement was standardised, ranging from 245 000 to 246 000 pixels per well, where the pixels of each well were quantified in grayscale. The grayscale is a range of grey shades from white to black, which is measured from 0 to 250, where 0 is the darkest value and 250 the whitest.
| Analysis of data
The values obtained through pixel quantification on grayscale were strain, but all strains produced this pigment (Figure 1) . Cryptococcus spp. strains presented a significant increase in pigmentation throughout the days of analysis (P<.05), when grown under condition B, as shown in Table 1 and Figure 1 . 
| RESULTS
Days
Candida parapsilosis
| DISCUSSION
As previously mentioned, melanin is an important virulence factor for several microorganisms, including C. neoformans and C. gattii. 2, 4, 25 For instance, it has been shown that the presence of melanin on fungal cell wall protects Cryptococcus cells from antifungal drugs, 26 opsonising antibodies 27 and oxidative compounds produced by macrophages.
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Therefore, considering all the protective effects of melanin on C. neoformans sensu lato and C. gattii sensu lato, it seems important to evaluate drugs that modulate fungal melanin production.
Different methods for melanin quantification have been widely used 1, 24, [28] [29] [30] and are necessary to evaluate microbial biology and test new drugs for the inhibition of melanin production. As previously mentioned, the current methods for melanin quantification are difficult to apply, time consuming and expensive, such as the use of SEM, which requires costly equipment and reagents. 1, 29 Furthermore, melanin extraction can also be performed, but this process may modify its composition. 1, 2 Another method used to indirectly evaluate melanin production is the spectrophotometric quantification of laccase activity. 30 It is an inexpensive method that gives an estimate of melanin production, however, it is important to emphasise that the activity of this enzyme is variable and influenced by temperature and other experimental conditions, which may affect the reliability of the results. In addition, minimal medium broth has been widely used in assays to induce melanin production, 1 but it requires melanin extraction to quantify this pigment, once it does not allow to visually evaluate differences in cell pigmentation, as fungal colonies are not formed in liquid media.
Hence, as previously described, the proposal of a new methodology in this field may be very beneficial.
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In the present work, instead of using minimal medium broth, minimal medium agar was proposed, which allowed proper growth In addition, the proposed methodology promoted a stable and reproducible melanisation of C. neoformans sensu lato and C. gattii sensu lato strains.
In this research, the use of minimal medium in a solid presentation allowed studying cell pigmentation through image analysis with a widely available software. Under this circumstance, melanin extraction was not necessary, similar to what was described by Fernanades et al.
(2016), [28] who applied microscopic techniques to quantify cellular melanin, which reduces costs, accelerates the process of analysis and allows other types of studies with these cells, once melanin extraction procedures completely destroy fungal cells. 
